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1 extenſive Courſe conſiſts of the moſt curious, uſeful, new, 
* and 


4 entertaining parts of Philoſophy ; it is an Epitome of the 
whole oecgnomy of the univerſe, as well as the more familiar parts 


of naturegand very —_— ſets before the inquiſitive mind the moſt 


uſeful praductions of the human Art and Enquiry : and as the terms 
are expliyned, and no ſtile affected but that of ſimplicity and plain- 
neſs, it F humbly preſumed that the courſe is intereſting to, and may 
be comprehended by all ranks and ſtations in life; and is particular] 

adaptecito ſuch Gentlemen and Ladies as would chuſe to be ac- 
quaintd with the more rational and ſublime parts of knowledge in 
the maſt eaſy manner, and at the leaſt expence. The Courſe con- 
ſiſts otwelve Lectures; and the apparatus is the whole of a juſfly 
admitzd fet of inſtruments collected by a late celebrated lecturer, be- 
great variety added to them by the preſent Proprietor ; and 
this Addition, they were eſteemed by the Profeſſors in both 
rlities, the mdſt complete, extenſive, and valuable collection 


Uni 

in eat Britain. | | 
enumerate the whale of this apparatus would far exceed the 
boupds of. a ſyllabus—but a few of its particulars are theſe, viz. The 
grad orrery, much improved. A tranſparent orrery, more like na- 
un than any thing of the kind; variety of new conttructed globes, 


heres, planetariums, cometariums, &c. The whirling tables on 


chqneweſt conſtruction. Air-pumps. Magazine and walking-cane . 
wid guns. Condenſers, &, Reflecting, Yefracting, and patent 


telßſcopes. All kinds of mirrors and deceptions. Lenfes, &c. The 


arfificial eye and ear, lungs, thorax, and diaphragma. Solar and 
dquble microſcopes of the lateſt improvement. Camera obſcurz. 
agonal mirrors. Opera glafſes. Magic lanthorns, &c. Dr. Hal- 
I&y's improved diver's bell. All kinds of ſyphons, fountains, and 
ſpouting pipes. The hydroftatic paradox, and variety of new me- 
ods of proving the upward, downward, and lateral preſſure of water. 
Tide-tables and other machines, invented by Mr. Ferguſon, The 
9 5 5 95 Ihs electrical machine greatly improved - the electti- 
| battery, thunder- houſe, electropher, guns, &c. Loadſtones, and 


all kinds of magnets. All the mechanical powers, with working 


models of various eranes, pumps, water-mills, pile- drivers, engines, 


plows, carts, coaches, ſhips, the centrifugal machine, and a working 
fre- engine, for draining mines, of the lateſt conſtructions. Alſo 
another working fire- engine, which, by means of an inverted piſton, 


Will do the ſame work at about two thirds the expence. Alſo ano- 


ther working model for the ſame purpoſe, which faves the expence 
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magnets, and preſerving their attraction. 
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2 
of fire, by forming the vacuum with cold water and cold air; Blalæ 


ley and Watts's patent engines. IL. ikewiſe a new contrived bucket- 


engine, which works with a remarkable ſmall quantity of water ; and 
a windmill, which, by cloathing and 1 itſelf, moves with 
the ſame velocity in high or low winds. Working models alſo of 
ventilators, on a new conſtruction. And alſo a Machine that will 
raiſe water to any height to ſupply gentlemen's houſes, towns or 
villages, without the aſſiſtance of wind, fire, water-wheel, man, or 
beaſt, &c. Each of the twelve Lectures requires about two hours 
attendance, and begin in the country ſo ſoon as forty have ſubſcribed 
one guinea each, to be paid at the firſt lecture, when the days and 
hours of attendance for the future lectures will be fixed agreeable to 
the majority of the ſubſcribers, In Town, the Lectures are every 


Monday, Wedneſday, and Friday, at twelve, at Mr.'W ALKER's houſe, 


George-/treet, Hanover-ſquare. | 


HEADS of cach LECTURE. | 


LECTURE I. On the general Properties of Matt 
1. Þ*Xordium, explaining the uſes of Philoſophical enquities in 


ſelves. 


2. The ſimple elements, what. —Matter infinitely diviſible. 


penetrably hard. —Inert. All proved by many new and curiouꝭ ex- 
periments. Es 


Attraction of coheſton R epulſion—Solidity and fluidity, 


— How matter, differing in its mode of coheſion, gives that infiniteya- 


riety of properties in the animal, vegetable, and mineral worlds.— 
vegetation, ſecretion, digeſtion, and abſorption are performed. 


4. Original particles of matter of the ſame weight, proved by the 
inea and feather falling in vacuo. | 


5. Elective attractions defined by affinities, ſolutions, precipi 
tions, c. No TO 
6. Magnetiſm. Its hiſtory, properties, mode of communication, 
and deprivation ; explained by new and uncommon experiments. 
How and when applied to navigation. The needle's variation, wit 
Dr. Halloy's opinion of its cauſe. —Beſt methods of making artificial 


7. Definition of fire, its properties and effects in an active and la- 
tent ſtate; what are good and bad conductors of it. Hence the rea- 
ſon of cold produced by mixtures, evaporation, &c. and that heat 
expands and cold contracts every kind of body. Boiling by the 


heat of the hand; the pyrometer, eolipile, thermometer, pulſe-glaſs, 
and ſtill, aſſiſt in the above definitions. | 168 


LECTURE IT. Mechanics, | 


1. THE Laws of Gravitation, explained by the figure of the earth 


the attraction of mountains—-the deſcent of falling-bodies 
— planetary motion, &c. 7 | | 


2. Centre of Gravity—defining why leaning bodigs do not fall 
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arts, trade, agriculture, the knowledge of the Deity, an our- | 
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calculated. —Percuſfſion and Reſiſtance, what. 


\ 
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| 3 | 
bodies may be ſuſpended on a point—and why others may appear to 


roll upwards. 


3. Laws of Motion—fſhewing how two contrary motions produce a 
third.— How ſwimming, flying, ſhooting is performed. How curves 
and projectiles are generated ; and how theſe laws keep the planets 
in their orbits. 9 


4. The momentum of a ſtroke, or falling body explained, and 
5. How, what we gain in power is loſt in the time of working any 
machine; and how its momentum or moving force is calculated. 

6. The lever, wheel and axle, pulley, inelined plane, wedge and 
ſcrew, explained by various models and experiments, and their uni- 
ted power defined by a machine compoſed of them all. 5 

7. Fretion, of both kinds, what. —Surfaces and preſſure, how 
they add to, or diminiſh, friction. —Friction- wheels, friction- balls, 
or rollers, how applied to mills, engines, wheel-carriages, moving 
the large ſtone to Peterſburgh, &c. and how much rubbing, or fric- 
tion takes from the power of all machines whatſoever. 

8. An explanation, by working models, of the common pile-dri- 
ver.—Voulon's pile-driver for Weſtminſter and Blackfriers bridges. 
A ſaw-mill.— A wind-mill with an equable motion, and that turns 
itſelf to the wind, — The univerfal joint, -Mr. Crai#'s drill-plough, 
that ſaves one third of the ſeed, rolls the ground, and harrows it at 
the ſame time.—A turnip drill-plough. —A ventilator of a new con- 
ſtruction, that takes out corrupt air from hoſpitals, ſhips, ſick- rooms, 
or cellars, and pours in a current of freſh air. Machine for clearing 
the bottom of Rivers.—Carts, waggons, coaches, &c. the adyan- 
tages and diſadvantages of their preſent conſtruction. Broad and 
narrow wheels, friction-wheels, high and low wheels, diſhed 
wheels, ſpring-ſpoke wheels, teams, and fingle horſe carts, con- 
ſidered. —How beft to apply animal ſtrength.—Shoeing and yoking 
horſes, &c. ” 


N. B. As tbefe Models take up too much time, their explanation will 


be made ts any Subſcriber who defires it, after the Lecture. 


LECTURE III. Principles of Chemiſtry. 


1. C Olutions, explained by water and falts—by copper and nitrous 


acid—by iron and the vitriolic acid—by tartar and vitriol—and 
ſpirits of wine and camphor. 2 


2. Diſiillation, by ſea water converted into freſh—by wine turned 
into brandy, &c. | 


| 125 aries, or dry diſtillation, by the riſe of ſulphur, benzoin, 
pnolpnorus, &c. | 


4. Precipitation, of copper by iron, of ſilver by copper, of iron by 
fixt alkali, &c, 

5. Chriſtalization, of gum benzoin—Salt of iron—Ammonical 
ſalts—-Camphor, &c. | bas 

6. Saturation, explained by Ether in warm water—by ſalts 
maintaining their chryſtalline form in water, &c, 5 | 

7. Affnities, explained by the production of various colours from 

| AS colourleſs 


ö 


MAS | 
colourleſs liquors—by ſympathetic inks by acid and-alkaline waters 
with vegetable ſyrups—by the colouring particles in flowers - by 
transferring phlogiſton from copper to a cales—by pyrophorus and 
air—by phoſphorus in various experiments—by reviving a cales 
by the iron pyrites producing the hot Bath waters—by vegetable 
pblogiſton—by inflamed zinc—by. making red glaſs—and the fiery 
dragon produced by the acids and inflammable oil. 


LECTURE IV. Pneumatics. 


1. THAT the air is a body, proved by a new-conſtructed diver's 
bell, with air-veſſels, &c. and by birds and quadrupeds let 
down into water without hurt. ; | 
2. That the air gravitates, or has weight, proved by its forcing 
the hand down, and faſtening it to the top of a receiver.—By its 
being weighed-in a balance: By its forcing water into an ®thauſted 
bolthead :—By a fountain in vacuo :—By its forcing quickſilver 
through the pores of wood :—By its burſting bottles, bladders, &c. 
By the Torrice/tan experiment :—And by the exhauſted hemiſ- 
pheres.—In the courſe of theſe experiments it will appear how air 
and water 4:/ſo/ve-or imbibe one another - how vapours riſe into, and 
fall from, the air—the reaſon of the rife and fall of the quickſilver 


in the barometer or weather-glaſs; and why it foretells rainy or fair 


weather. 

That there is no fuch principle in nature as Suction, proved 
by a veſſel being faſtened to the pump-plate without being near the 
place from whence the ſucking quality. (if any) muſt proceed :—By 
water-pumps not acting in vacuo:—By transferring air from one 
veſſel to another, at a diſtance from the air-pump :—By the cup 
ping-glaſs, and by the artificial mouth of a ſucking child. | 

4. That the air has a ſpring, or an elaſtic quality, and can occupy 

a greater ſpace than what it naturally poſſeſſes - proved by an inch 
of air ſwelling to a prodigious ſize: — By the ſwelling of air in a 
withered appie, making it appear plump and freſh :—By the air in 
an egg, forcing out the reſt of its contents: By taking air viſibly out 
of gold :—By its lifting great weights :—Making a fountain, forcing 
quickſilver, &c, ſhewing this ſpring equal to its preſſure or weight. 

5. Boiling defined, by making the ebulition of boiling with the 
ſmalleſt quantity of fire. | 
6. Definition and reaſon of winds :—irregular periodical, or par- 
tial, viz, trade winds, monſoons, day and night breezes, ternadoes, 
drafts, buzzings, &c. | 


LECTURE V. Pneumatics. © x 


1, PHAT the air is capable of being compreſſed, proved by forcing 
air upon a blown bladder and ſhrivelling it up: By many cu- 
rious fountains, and by the magazine and walking-cane air guns. 
2. That the air is a vehicle of ſound, proved by firing gun- 
powder and a clock ſtrike in vacuo.—Hence the theory of ſound, 
echo, muſical chords, muſical inſtruments, &c. 


3. Deſcription and diſſection of the human ear, and of artificial 


eas, for the cure of deafneſs; a new idea. 


nt 


rificial 


That 
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| CCC | 
4. That the air is filled with an heterogeneous aſſemblage of the 
ſmall particles of all kinds of bodies, and that it attracts and preci- 
pitates like all other chemical menſtruums—proved by artificial in- 
flammable and ſuffocating damps—by the ſeeds and farina of plants 
being carried abroad in it—by infections and epidemical diſtempers 
Hand by its diſſolution of the phlogiſtie matter in the lungs. - Hence 
are pointed out the diforders occaſioned by breathing corrupt and 
ſaturated air, and the evils ariſing from fitting in low, ſmall, or cloſe 
rooms, (proved on live animals.) | ' 

5. That the air lies in a fixed or latent ſtate in, is a conſtituent 
part of, and may be drawn from all animal, vegetable, and mineral 
ſubſtances, proved by Dr. Prie/tley's new and curious experiments 
on the airs produced by efferveſſence, fermentation, putrid ſubſtances, 
breath, Manimals, ſmoaking metals, &c. How putrid, mephetic, or 
poiſonous airs are produced, affect animals, and are cured. How 
thele airs, thrown up into the atmoſphere, are cured by the vege- 
table kingdom. How vegetables produce dephlogiſticated air; and 
how nature's ſelf-phyſie by that means keeps the common air fit for 
breathing.— The antiſceptic qualities of fixt air, proved nitrous 
air, acid air, alkaline air, fluor acid air, &c,—An atmoſpheric air 
alſo produced, in which animals can live five times as long as in the 
ſame quantity of common air, &. N. B. Mr. Vs new method 
of ventilating churches, theatres, rooms, &c, will be explained on a 
curious model bf an houſe, whoſe rooms are all warmed with one 


fire; and which can have their air changed for warm, cold, or fil- 


tered air, without trouble. | | 
6. A Baloon or tangible body produced, that will riſe in air, as 
cork in water. Bullets diſcharged by inflammable air, as. forcibly 
as with gunpowder ; and a vacuum made without an air-pump, by 
a means entirely new, 
7. How animals are affected in vacuo—proved by artificial lungs, 
and a live animal put in a receiver, if deſired. | 


LECTURE VI. Hydroftatics. 


1. How far water is compreſſible - proved by the Florentine and 


Mr. Canton's experiments — the pulſe-glaſs, &c. 

2, That it preſſes in all directions alike, according to its perpen- 
dicular height proved by pillars of particles - ſpecific gravities 
models of ſoaking chimneys, and their cure by hydrometers-- 
by lead made to ſwim, and cork to fink--by a new experiment to 
ſhew how much its preſſure is againſt banks, flood-gates, ſides of 
perpendicular pipes, tops of drains, &c.--by the hydroſtatic paradox 
by ſwimming--by Faux's figures--by the bed made in water 
by a ſhip--and by fountains, _ PWR od e bop 

g. What ſolids heavier than water loſe by being immerſed in it, 
proved by weighing lead, brafs, gold, &c. in air and water--by the 
alloy found in king, Hero's crown, and in Engli/h and foreign coins. 

4. The nature and uſe of cranes and ſyphons--explained by decant- | 
ing fluids out of bung-holes, wells, &c. Ti antalus's cup, intexmitting 
ſprings, &. Hence the doctrine of fountains, brooks, rivers, 2 | 
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5. The doctrine of ſpouting fluids proved by their effects on water, 
whee!s in lifting weights, &c by the moſt approved methods of applying 
water to wheels—beftt angle for horizontal ſpouting = and by the ratio of 
tapping an head of water. | 
6. Working models of Archimedes's ſcrew-pump. —Houſhold or ſuck- 
ing -· pump. Force pump, and extinguiſhing engine. Lifting pump 
(beſt way of applying manual ſtrength to them.) — Square pump, with a 
pyramidal piſton (peculiarly adapted to draining. )—Centrifugal pump, 
tbat forms the vacuum by a whirling motion.—Pump that works by the 
motion of a ſhip.— A rope pump. Bucket engine to ſupply houſes or 
towns with water.—Another for draining mines, of vaſt power and ſim- 
plicity.— Dr. Barker's cylindrical mill, that gives motion to the ſtones 
without wheels, cops, or rurigs.—-B/akeley, Boulton, and Watts's patent 


fire or ſteam engines.-—A common fire engine, with an inverted piſton ; 
and one on an entirely new conſtruction. 


LECTURE VII. Eledvicity. 


bs H'fory and preſent ſtate of diſcoveries in Electricity. 
2. Electric and non. electric ſubſtances exhibited by various expe- 

ziments ori conducting and non - conducting ſubſtances. | 

3- Nature of points and round bodies in receiving and parting with 
electricity - proved by ſparks—by mills made to move by the electrical 
effluvium iſſuing from a point—by an electric orrery—by the feather ex- 
periment— by the wires for preventing damage by lightning—and by 
experiments made on pointed and round-ended Conductors, 

4+ Electrical attraction and repulſion proved by Dr. Franklin's golden- 
fiſh—by the ſhower of bran, ſmall ſeeds, &c.—by ringing of bells—and 
experiments made with the electrometer; electrophor, &c. 

5- Theory of negative and poſitive electricity proved to be agreeable 


to the Franklinean hypotheſis by the electrical flaſh—by the electrical 
circuit, and the electrical ſhock. | 


: 


LECTURE VIII. Electricity. 


NATURE and cauſe of lightening, thunder, earthquakes, aurora bore- 
alis, luminous appearance of the ſea, &c. Why ſteeples and houſes 
are liable to be ſtruck with lightening, and how prevented - the ſafeſt 
ſituations in a ſtorm of lightening pointed out and why its miſchief ſeems 
ſo whimſical and partial. Each of theſe heads explained by vials, bat- 
teries, artificial clouds, ſhowers, &c. 1ſt, The figure of a man in the 
electrical circuit is ſtruck down, whilſt his wife (out of the circuit) ſtands 
cloſe by his ſide unhurt. 2d, The danger of breaks in a conductor ſhewn, 
by ſtones ſtruck out of a wall, and the demolition of a tall pyramid. 
3d, The danger of combuſtables being in the way of lightening, by the 
blowing up of a houſe, the firing. of ſpirits, cotton, wool, inflammable 
air, gunpowder, &c. 4th, Poſitive and negative Electricity ſhewn b 
Lord Mahon and Mr. Canton's experiments how ſuperinduced, diſturb- 
ed, &c. S th, A poſitive and negative cloud meet in the room, and pro- 
duce tremendous thunder and lightening—piercing books, breakin 
glaſſes, &c. 6th, How Electricity is applied medically, viz. by ſhocks, 


ſparks, effluvia, &c. 7th, Its light exhibited as a Name, as a diamond 


necklace, as an aurora in vacuo, &c, &. A beautiful fortification blown 
vp by Electricity. 


LECTURE 
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LECTURE IX, Optics, 


1. Y Arious inſects, ſeeds, farina, pores in roots and branches of plants, 


animalculz in various fluids, circulation of the blood, efferveſcences, 
diſcharging fixed air, ſhooting of ſalts, &c. exhibited in a curidus ſolar 
microſcope, | 

2. Light, what it is, and how affected by paſſiog i in and out of diffe- 
rent mediums, proved by various experiments on a ray of light with air, 
water, glaſs, lenſes, priſms &c. ſhewing how light is the occaſion of 
viſion, how and why it is condenſed in burning glaſſes and dilated by con- 
cave lenſes; why convex lenſes magnify objects, and concave diminiſh 
them; why the picture of objects on the retina of the eye are inverted, 
and why ſeen upright ; why the priſm exhibits various colours; reaſon 
of colours in general, the rainbow, blue ſky, colours in bubbles, &c. 

3. Theory of the reflection of light, and the angles of incidence and 
reflection, proved by experiments on plane, convex, concave, and cylin- 
drical mirrors ; ſhewing why the image in a plane mirror is twice the 
diſtance of the object; why the whole peiſori can be ſeen in a glaſs but 
half its length ; why concave mirrors enlarge, and convex diminiſh ob- 
jects; diſtortion, anamorphoſis, &c. explained, by paintings ſeen in con- 


cave and convex cylindrical mirrors. — Metals melted in the focus of the 


largeſt metal mirror ever yet made. 


4. Deſcription and diſſection of the reflecting, reffattivg; and patent 
teleſcopes ; ſolar, double, ſingle, and field microſcopes ; opera glaſſes, 
diagonal mirrors, magic-lanthorns, camera obſcuræ, ſcyoptric balls, &c. 

5. Deſcription and diſſection of the eye, the uſes of all its parts, and 
the whole doctrine of viſion explained, by.ſeveral artificial as well as na- 


tural eyes; how that noble organ is belt preſerved, _ aſſiſted in ſhort- 
ſighted young and old people. 


LECTURE X. Ani: 


1. TRUE figure of the earth proved by obſervation and menſuration ; 
and illuſtrated by globes, pianetariums, orreries, &c. 

2. How the different Seaſons are produced: day and night; and ſnort 
days; heat of Summer, and cold of Winter. 

3. Antipodes illuſtrated by globe, drawings, and the terella. 

4. Why we perceive not the earth's motion; and how the moſt igno- 
rant may be convinced even by ocular demonſtration, that it is the earth 
and not the ſun that turns round every twenty-four hours, and alſo how 
the earth turns round the ſun in twelve months. 

. How little the higheſt mountains affect the round figure of the 


earth, and why the ſea appears flat even to a ſpectator on the higheſt 
eminence. 


6. How and why aſtronomers diſtinguiſh the ſurface of the earth and 
heavens by lines and circles, viz. meridians, latitudes, horizon, equator, 
tropics, eclyptic, ſigns, conſtellations, declinations, &c. 


LECTURE XI. Aſtranomy. 
I. GEneral theory of the moon, | 


2. Its phaſis explained on the orrery, viz, why it appears horged, 
gibous, and full, 


Solar and lunar ecliples, what—how r ſo ſeldem * a 
and haw cculated £0 2 | 


1 | Ph EI 4. 
1 4. Why the moon appears ſo much larger at her, riſing than on the 
meridian; — why ſhe riſes in the harveſt full every evening near the ſame 
time for a week together; — why ſhe ſhines for a fortnight together 
without ſetting, every 'tunation, on the frigid zones. - 
g 5. How the earth and moon affect each other, and turn round the 
common centre of gravity ; how tides are occaſioned; the currents of the 
g gul ph of Florida, Gibraltar, &c. the ſmall tides of the Weſt-7ndies ; rapid 
and high tides of the Thames and Severn ; the equinoctial tides, and the 
tides of the air, | | 
6, Preſumption that the moon is a world; diſſertation on her motion, 
ſeas, continents, mountains, and how the earth muſt appear to her in- 
habitants. | 


LECTURE XII. Afronony. 


1. PTolemaic, Tychonic, and Copernican ſyſtems, what. 
2. Planetary motion by Deſcartes? vortices exploded. 
3. Newtonian doctrine of centrifugal and centripetal motions explained 
1 by curious experiments on the whirling tables, and applied to the expla- 
nation of planetary motion; — Aeplar's problem—and the correſpendence 
of areas and timès ſolved by them. 5 4 
. Diſſertation on, and probable cauſe of the lood—deduced from the 
ſhells and fiſh bones found on mountains from the arrangement of moun- 
tains—the breaks in mines—the dipping ſtrata of the earth, &c. 

5. On the grand orrery, and tranſparent ditto, will be a deſcription 
of each planet in the ſolar ſyſtem, its motions, appearances, and moons ; 
in the courſe of which will be given a familiar doctrine of paralax_. 

| how the diſtance of the heavenly bodies are found what advantages 
the world may derive from obſervations on the late tranſit of Venus; 
— what is meant by the equation of time ;—preceſſion of the equi- 
noxes; the longitude found by Jupiter's ſatellites ;—the. retrograde mo- 
tion of the planets, &c. | | 

6. Diſſertation on comets, and the univerſe of ſyſtems, 

7. Recapitulation of the whole, 


N. B. 4n Epitome of Lectures, to aſſiſi the memory, ſold in the recs 
price .18,— Alſo a cure for ſmoaking chimneys, 


BI> Neblemen, or others, may have this courſe read at their ow 
Bon ſes, (if at a proper diſtance from the apparatus ) on eaſy terms. 
I of the globes, taught, Cc. | 1 0 ane 
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THE END: 
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